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1. TITLE OF THE UTILITY MODEL 

DC-DC CONVERTER 

2. CLAIM 

A DC-DC converter for obtaining an output voltage 
at a predetermined level by making control means, which 
controls a switching of a switching element, control ON/OFF 
periods of the switching element in accordance with the 
level of the output voltage, comprising: 

switch means for turning ON/OFF a power supplied 
to the control means; and 

detection means for detecting the level of the 
output voltage and controlling the switch means such that 
the switch means is turned OFF when the level of the output 
voltage exceeds a predetermined value. 

3. DETAILED DESCRIPTION OF THE UTILITY MODEL 
FIELD OF THE UTILITY MODEL 

The present utility model relates to a DC-DC 
converter, and more particularly relates to a DC-DC 
converter for obtaining an output voltage at a predeter- 
mined level from an input voltage by controlling the 
switching of a switching element in accordance with the 
level of the output voltage. 
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PRIOR ART 

A circuit diagram showing the configuration of a 
conventional DC-DC converter is shown in Figure 4. 

As shown in Figure 4, the conventional DC-DC 
converter includes: an input voltage source 2 which 
supplies a power to be converted; a switching element q x 
for controlling the switching of the supplied current; a 
control means 1 for controlling the switching element; a 
coil L x for smoothing and rectification; a diode D x ; a 
capacitor C x ; and a voltage detection circuit 13 for 
detecting an output voltage. 

The voltage detection circuit 13 includes: an 
operational amplifier 14; a current source 15; a Zener 
diode D 3 ; and resistors R 7 and R 8 . A voltage to be generat- 
ed between output terminals 7a and 7b is divided by the 
resistors R 7 and R 8 , and the divided voltage is compared by 
the operational amplifier 14 with a reference voltage to be 
generated by the current source 15 and the Zener diode D 3 , 
thereby outputting the voltage difference therebetween. " 

The control means 1 includes a triangular wave 
generator circuit 3 and a pulse width modulator circuit 4. 
The pulse width modulator circuit 4 is provided with not 
only a triangular wave signal from the triangular wave 
generator circuit 3, but also a detection signal from the 
voltage detection circuit 13 in accordance with the output 
voltage. The pulse width modulator circuit 4 generates a 
pulse signal having a pulse width corresponding to the 
output voltage from these signals, and then supplies this 
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pulse signal to the base of an NPN transistor or the 
switching element Q x via a resistor R x . 

The switching of the NPN transistor Q x is con- 
trolled in response to the pulse signal, having a pulse 
width corresponding to the output voltage, from the control 
means 1. When the switching of the NPN transistor 0l is 
controlled, energy is exchanged between the coil L, and the 
capacitor C x via the diode D x , thereby obtaining an output 
voltage at a predetermined level. 

In this case, a power is continuously supplied to 
the control means 1 in such a conventional DC-DC converter. 

PROBLEMS TO BE SOLVED BY THE UTILITY MODEL 
However, in such a conventional DC-DC converter, 
a power is continuously supplied to the control means which 
controls the switching element, and current continuously 
flows even in a standby mode in which no load is connected 
to the converter. Thus, the conventional DC-DC converter 
operates a circuit in a region where the operation of the 
circuit is not required, and consumues power for nothing. 
Consequently, the power consumed by such a converter is 
adversely increased. 

In view of the above-described problems, the 
present utility model has been devised for the purpose of 
providing a DC-DC converter allowing for reduced power 
consumption. 



MEANS FOR SOLVING THE PROBLEMS 
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The present utility model is a DC-DC converter 
for obtaining an output voltage at a predetermined level by 
making control means, which controls the ON/ OFF of an input 
voltage, control ON/OFF periods of the input voltage in 
acco raance with the level of the output voltage, including: 
swxtch means for turning ON/OFF a power supplied to the 
control means; and detection means for detecting the level 
of the output voltage and controlling the switch means such 
that the switch means is turned OFF when the level of the 
output voltage exceeds a predetermined value 



FUNCTION 



The switch means turns ON/ OFF the supply Q f a 
Power to the control means for holding the output voltage 
at a constant level by controlling the ON/OFF states of the 
swooning element. The ON/OFF states of the switch means 
are controlled by the detection means. The detection means 
detects the level of the output voltage, and controls the 
switch means such that the switch means is turned OFF when 

value ^ ° UtPUt V ° lta9e eXCSedS 9 P-^termined 

Consequently, in a region wher£ ^ ^ 
means need not control the output voltage, the switch means 
« turned OFF and no power is supplied to the control 
means. 



EXAMPLE 



Figure 1 is a circuit diagram showing a configu- 
ration of the present utility model. 
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In this example, the present utility model is 
applied to a forward converter. 

A control means 1 includes: a triangular wave 
generator circuit 3; a pulse width modulator circuit 4; an 
NPN transistor q 1? and a resistor R 2 . The triangular wave 
generator circuit 3 and the pulse width modulator circuit 4 
are connected to an input voltage source 2 via a switch 
means 5 and are operated by the input voltage source 2. 

The triangular wave signal output by the triangu- 
lar wave generator circuit 3 is supplied to the pulse width 
modulator circuit 4. The pulse width modulator circuit 4 
outputs pulse signals having pulse widths which are varied 
111 accordan ce with the triangular wave signal from the 
triangular wave generator circuit 3 and a detection signal 
from a load current detection circuit 6. 



The pulse signal output by the pulse width 
modulator circuit 4 is supplied to the base of the NPN 
transistor Q a via the resistor R 2 . The collector of the NPN 
transistor Ql is connected to the anode of the input 
voltage source 2 via the smoothing coil Ll , while the 
emitter of the NPN transistor Ql is connected to the 
cathode of the input voltage source 2. 

The connection point between the smoothing 
coil Ll and the NPN transistor Q x is connected to the output 
terminal 7a via the rectifying diode D x and the resistor R 2 
as a component of the. load current detection circuit 6. 
The load current detection circuit 6 includes the resis- 
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tor R 2 and an operational amplifier 8. in this circuit, 
the potential difference between the terminals of the 
resistor R 2 is detected by the operational amplifier 8. 
The detection signal output by the operational amplifier 8 
is supplied to the pulse width modulator circuit 4. in 
response to this signal, the pulse width modulator cir- 
cuit 4 varies the pulse width of the output pulse signal. 

A ripple filtering capacitor C a is connected 
between the connection point of the diode D x and the 
resistor R 2 , and the output terminal 7b. 

The switching of the switch means 5 is controlled 
in response to a switching signal from the detection 
means 9. The detection means 9 includes: a constant 
current source 10; a Zener diode D„- resistors R 3 , R 4 , r 5 
and R 6 ; and a comparator 11. 

A reference voltage is generated by the Zener 
diode D, and the constant current source 10, and is input 
to the comparator 11 via the current limiting resistor R,. 
The resistor R< feedbacks the voltage, thereby providing 
hysteresis characteristics for the comparator 11. A 
divided voltage corresponding to the output voltage of the 
connection point between the diode D x and the resistor R 2 
is produced by the resistors R 4 and R 5/ and is input to the 
comparator 11. The comparator 11 compares the level of the 
reference voltage with the level of the divided voltage, 
thereby outputting a pulse signal. When the level of the 
divided voltage becomes lower than that of the reference 
voltage, the switch means 5 is turned OFF, in response to 
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a pulse signal from the comparator 11. Consequently, the 
power is not supplied to the triangular wave generator 
circuit 3 and the pulse width modulator circuit 4. The 
comparator 11 has hysteresis characteristics, thereby 
stabilizing the operation of the circuit. Not only a 
ripple filtering capacitor C 2 but also a load 12 are 
connected between the output terminals 7a and 7b. 

Next, the operation of the circuit will be 
described with reference to Figure 2. 

First, assuming that the input voltage source 2 
is energized and power is supplied at a time t 0 , a refer- 
ence voltage is applied to the comparator 11. Since the 
level of a divided voltage is lower than that of the 
reference voltage, the switch means is turned ON, power is 
supplied to the triangular wave generator circuit 3 and the 
pulse width modulator circuit 4, and the triangular wave 
generator circuit 3 and the pulse width modulator circuit 4 
are operated. The power is also supplied to the operation- 
al amplifier 8 and the operational amplifier 8 is also 
operated. As a result, the output voltage between the 
output terminals 7a and 7b increases. 

Next, when the voltage V x obtained by dividing the 
voltage V a corresponding to the output voltage becomes 
higher than a reference voltage V„ fl determined beforehand 
by the constant current source 10, the Zener diode D x and 
the resistor R 6 at a time t x , the polarity of the pulse 
signal output by the comparator 11 changes and the switch 
means 5 is turned OFF. Subsequently, when the voltage V x 
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corresponding to the output voltage becomes smaller 

than a reference voltage determined beforehand by the 
constant current source 10 and the resistors R 3 and R 6 at 
a time t 2/ the polarity of the pulse signal output by the 
comparator 11 is inverted again, thereby turning ON the 
switch means 5. As can be seen, when the output volt- 
age v «~t exceeds a required value, no power is supplied to 
the triangular wave generator circuit 3 and the pulse width 
modulator circuit 4. Thus, since unnecessary current does 
not flow, the power consumption can be reduced. 

Furthermore, in the case where the voltage V x 
varies among the voltages lower than the reference volt- 
a 9 e v «n determined by the constant current source 10 and 
the resistors R 3 and R 6 between times t 3 and t 4 , the pulse 
width modulator circuit 4 is controlled by the output 
signal of the load current detection circuit 6 including 
the resistor R 2 and the operational amplifier 8 and the 
pulse width of the pulse signal output by the pulse width 
modulator circuit 4 is controlled, thereby holding the 
output voltage at a constant level. The pulse width of 
the pulse signal output by the pulse width modulator 
circuit 4 for controlling the output voltage v_ is 
controlled in accordance with the amount of load current 
flowing through the load 12. Consequently, an overdrive 
can be prevented even when the load is light. Moreover, 
since current does not flow through the detecting resis- 
tor R 4 when no load exists, the power consumption can also 
be reduced. 

Figure 3 is a circuit diagram showing a configu- 
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ration of another example of the present utility model, m 
Figure 3, the same components as the counterparts in 
Figure 1 will be identified by the same reference numerals 
and the description thereof will be omitted herein. 

In this example, the present utility model is 
applied to a down converter. A controlling transistor is 
implemented as a PNP transistor Q 2 , the PNP transistor Q 
and a ripple filtering coil L 2 are serially connected to an 
input/output line, and a rectifying diode D 2 and a ripple 
filtering capacitor C 3 are connected between the output 
terminals 7a and 7b. The output voltage becomes 
smaller than an input voltage V^. 

EFFECT OF THE UTILITY MODEL 

As is apparent from the foregoing description, 
according to the present utility model, the ON/OFF states 
of a power supply for operating a control means, which 
controls the switching of a switching element, are con- 
trolled by a switch means, in response to a detection 
signal from a detection means which detects the level of an 
output voltage and outputs the detection signal in accor- 
dance with the level. Consequently, in a region where it 
is not necessary to control the switching by the control 
means, power need not be supplied to the control means, 
thereby advantageously reducing power consumption consid- 
erably. 

4. BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a circuit diagram showing a configu- 
ration, of an example of the present utility model; Figure 2 
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is a waveform chart illustrating the operation in the 
example of the present utility model; Figure 3 is a circuit 
diagram showing a configuration of another example of the 
present utility model; and Figure 4 is a circuit diagram 
showing a configuration of a conventional example. 

1: control means; 2: input voltage source; 5 
switch means; 6: load current detection circuit; and 
9: detection means. 
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